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DETAILED ACTION 

Status of Application 

1 . Claims 1 -1 7 are pending in this application. 

Specification 

2. The lengthy specification has not been checked to the extent necessary to 
determine the presence of all possible minor errors. Applicant's cooperation is 
requested in correcting any errors of which applicant may become aware in the 
specification. 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 
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5. Claims 1, 2, 4-8 and 10-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Kido et al. (US 2005/0084712) in view of Zhang et al. (Synthetic 
Metals 137 (2003) 1 1 1 1-1 1 12). 

6. Regarding the limitations set forth in these claims, Kido et al. (Kido , hereafter) 
discloses an organic light-emitting device having a general configuration of 
substrate/anode/hole-injecting layer/hole-transporting layer/light-emitting layer/electron- 
injecting layer/cathode (Figure 6), wherein the hole-injecting layer includes a mixed 
layer of a metal oxide and an organic compound (Abstract). The metal oxide includes 
vanadium oxide and rhenium oxide (claim 7). The organic compound includes those 
having an ionization potential less than 5.7 eV and exhibiting electron-donating (i.e., 
hole-transporting) property [0066]. Such compounds include N-phenylcarbazole [0072]. 
The nature of the mixed layer is such that it can play the role of a charge-generating 
layer: it can be an electron-injecting layer or hole-injecting layer, depending on its 
position relative to the light-emitting layer [0025]. The prior art clearly suggests 
embodiments where an LE device has two of such mixed layers disposed on both sides 
of a light-emitting layer. Further, the work function of the electrodes (anode and 
cathode) is not important [0026]. Thus, either a conventional design having ITO as 
anode and Al as cathode or the reverse of that is equally acceptable (paragraph [0027] 
and compare example 2 with example 3). Note that the metal oxide plays the role of an 
electron acceptor relative to the organic compound in the mixed layer [0067]. The 
device can be used as a planar light source or as a display device [0003]. 
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7. Clearly, Kido teaches all the limitations set forth in these claims but fails to teach 
the claimed carbazole derivative . 

8. Zhang et al. (Zhang, hereafter) discloses carbazole derivatives that are used as 
hole-transporting materials. The derivatives consist of the following two species: 




[Motivations] These species (where DPPC, having an ionization potential of 4.94 eV, 
reads on the claimed carbazole derivative) are said to have good thermal stability and 
excellent electrochemical reversibility and hole-transporting properties (conclusion). 
Further, when used as hole-transporting materials in organic light-emitting devices, the 
DPPC device has much better performance than DCPC one as DPPC provides better 
hole injection and transport properties (p. 1112, last sentence before conclusion). 
9. In light of such benefits, it would have been obvious to a person having ordinary 
skill in the art at the time the invention was made to have employed the DPPC species 
taught by Zhang as the organic compound in the mixed layer in the LE element taught 
by Kido so that, due to enhanced hole injection and hole transport properties, the 
performance of the LE element can be improved. 
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10. Claims 1-4, 7-10 and 13-17 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Yamazaki et al. (US 2005/01 16633) in view of Zhang et al. (Synthetic 
Metals 137 (2003) 1 1 1 1-1 1 12). 

1 1 . Regarding the limitations set forth in these claims, Yamazaki et al. (Yamazaki, 
hereafter) discloses a light emitting element comprising a plurality of layers sandwiched 
between an anode and a cathode (see Figures 1 , 2 and 7), wherein the plurality of 
layers include a light-emitting layer. In one embodiment (Figure 7), the LE element has 
a configuration of substrate/anode/hole-injection layer/hole-transport layer/light-emitting 
layer/electron-transport layer/electron-injection layer/cathode. The hole-injection layer, 
in one embodiment, is made of a composite material of an organic hole-transporting 
material and an inorganic conductive compound such as molybdenum oxide [0065- 
0066]. The organic hole-transporting material includes a carbazole derivative such as 
TCTA [0066]. An electronic device comprising said LE element s also taught (Figures 3- 
5). 

12. It is clear that Yamazaki discloses all the limitations set forth in these claims but 
fails to teach a layer made of a composite of molybdenum oxide and a carbazole 
derivative of claim 1 . 

1 3. It light of the teachings by Zhang as discussed in paragraph 8 above, it would 
have been obvious to a person having ordinary skill in the art at the time the invention 
was made to have employed the DPPC species taught by Zhang as the organic hole- 
transporting material in composite with molybdenum oxide in the LE element taught by 
Yamazaki so that, due to enhanced hole injection and hole transport properties, the 
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performance of the LE element can be improved. It is noted that molybdenum oxide 
inherently serves as an electron acceptor to the DPPC. 

Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Vu Nguyen whose telephone number is (571)270-5454. 
The examiner can normally be reached on M-F 7:30-5:00 (Alternating Friday Off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, David Wu can be reached on 571-272-1 114. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Vu Nguyen 
Examiner 
Art Unit 1796 

/David Wu/ 

Supervisory Patent Examiner, Art Unit 1796 
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